Evidence for tripeptide-proton symport in renal brush border membrane vesicles. Studies in a novel rat strain with a genetic absence of dipeptidyl peptidase IV.
We have investigated the transport characteristics of L-phenylalanyl-L-prolyl-L-alanine in renal brush-border membrane vesicles isolated from Japan Fisher 344 rats. This particular rat strain genetically lacks dipeptidyl peptidase IV. Owing to the absence of this enzyme, the tripeptide was found to be completely resistant to hydrolysis by the renal brush-border membrane vesicles. Uptake of the tripeptide into these membrane vesicles in the presence of an inwardly directed Na+ gradient was slightly greater than in the presence of a K+ gradient, but there was no evidence for active transport. On the contrary, uptake was very rapid in the presence of an inside-alkaline transmembrane pH gradient, and accumulation of the tripeptide inside the vesicles against a concentration gradient could be demonstrated under these conditions. The uptake was drastically reduced by dissipation of the pH gradient. The uptake was stimulated by an inside-negative membrane potential and inhibited by an inside-positive membrane potential. Moreover, the uptake was greater in voltage-clamped membrane vesicles than in control vesicles. Many di- and tripeptides inhibited this pH gradient-stimulated uptake of Phe-Pro-Ala. The apparent dissociation constant for the tripeptide was 48 microM. High performance liquid chromatography analysis of the intravesicular content at the peak of the overshoot revealed that the tripeptide was transported across the membrane almost entirely in the intact form. These data provide the first direct evidence for the presence of an electrogenic tripeptide-proton symport in renal brush-border membranes.